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Abstract 
 
In a recent paper by Menzel et al. (Opt. Exp. 22, 9971 (2014)), its authors analyze the 
spectral red-shift effect of plasmonic resonances of metallic nano-antennas between 
the far-field and near-field regimes. Here, we demonstrate that their interpretation of 
this effect is done under the same perspective as one recently reported in Langmuir 
29, 6715 (2013); however, the former is incomplete and needs some remarks and 
clarifications which require additional relevant concepts and arguments of physical 
significance. 
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In a recent paper [1], C. Menzel et al. analyze the spectral red-shift of the plasmonic 
resonances in metallic nano-antennas between the far-field and near-field regimes. 
This interesting phenomenon is analyzed under a hypothesis which considers both a 
spectral Lorentzian-lineshape of the dipole moment amplitude |?⃗?(𝜔)| and the near 
field emission spectrum according the well-known expression for its electric vector at 
an arbitrary point defined by the unit vector 𝑛�⃗   
𝐸�⃗ 𝑠(𝑟) = 14𝜋𝜀0 �?⃗? �𝑘2 − 1𝑟2 + 𝑖𝑘𝑟 �+ 𝑛�⃗ (𝑛�⃗ ?⃗?)(−𝑘2 + 3𝑟2 − 3𝑖𝑘𝑟 )� 𝑒𝑖𝑘𝑟𝑟 .           (1) 
According to these authors, the far-field contribution can be easily identified, scaling as 
𝑝𝑘2 and hence the corresponding intensity as |𝑝|2𝑘4. From this consideration, they 
conclude that the maxima in the near-field intensity can be obtained from the 
measured scattering cross section by just dividing it by 𝜔4.  
This simple interpretation needs some remarks and clarifications, and requires 
additional concepts and arguments of physical significance [2].  
Although the authors of [1] seemed initially unaware of the analysis of [2], and they 
later kindly quoted ref[2] in their page proof process, pointing out their different 
approach, it should be emphasized that in fact [1] employs the same perspective as [2], 
even including the additional discussion of [1] for Mie spheres or cylinders. The 
purpose of this comment is to clarify this, so that future researchers are not 
confronted and misled by the existence of two apparently different theories [1, 2] that 
are, as a matter of fact, the same. In this sense, we show in the following that the 
analysis of [1] is a part of the theory and concepts developed in [2].  
Ref [2] starts with the representation of the scattered electric vector by a spherical 
particle in terms of plane wave components by means of the angular spectra 𝑆1(cos𝛼) 
and 𝑆2(cos𝛼) for the two possible polarizations: normal and contained in the 
scattering plane defined by the unit vectors 𝑒𝛼and 𝑒𝛽, respectively and according to 
the equation 
𝐸�⃗ 𝑠(𝑟) = 12𝜋 ∫ 𝑑𝛽2𝜋0 ∫ 𝑒𝑖𝑘�⃗ 𝑟�𝑆1(cos𝛼) cos𝛽 𝑒𝛼 − 𝑆2(cos𝛼) sin𝛽 𝑒𝛽� sin𝛼 𝑑𝛼𝜋2−𝑖∞0 .       (2) 
For a spherical non-magnetic dipolar particle in the wide sense, (i.e. that whose 
scattering may be fully described by its first electric Mie coefficient 𝑎1), Eq.(2) reduces 
to (see [2]) 
𝐸�⃗ 𝑠(𝑟) = 3𝑎14𝜋 ∫ 𝑑𝛽2𝜋0 ∫ 𝑒𝑖𝑘�⃗ 𝑟�cos𝛽 𝑒𝛼 − cos𝛼 sin𝛽 𝑒𝛽� sin𝛼 𝑑𝛼𝜋2−𝑖∞0              (3)  
We must draw the attention of readers to the fact that the electric field vector, as 
written in either Eq.(2) or Eq.(3), with which all calculations are done in [2], has been 
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chosen such that it has no dimensions, in contrast with that usually employed, (cf. Eq. 
(1) above, referred as Eq. (2) in [1], which goes as 𝑟−2,  and Eqs. (6)-(8) of [2]). This can 
be immediately seen since 𝑎1 in Eq.(2) and Eq.(3) is dimensionless, and thus the 
scattered electric field (3) may be written in the form (1) but with ?⃗?(𝜔) = 𝜀0𝛼𝐸′ 𝐸�⃗ 0, 
where  𝐸�⃗ 0 is the field incident on the particle whose polarizability is 𝛼𝐸′ = 6𝜋𝑖𝑎1. 
Notice this latter dimensionless expression of 𝛼𝐸′  instead of the usual polarizability 𝛼𝐸 
which has dimensions of volume, 𝛼𝐸 = 6𝜋𝑖𝑘−3𝑎1 = 𝑘−3𝛼𝐸′ .  
As a matter of fact, in this notation Eq. (3) yields the far field (FF) given by the 
asymptotic value for large kr values of the homogeneous part of the integral (3), (cf. 
[2])  
𝐸�⃗ 𝐹𝐹 = 𝑘−1(𝑛�⃗ × 𝑝) × 𝑛�⃗ 𝑒𝑖𝑘𝑟𝑟 .               (4) 
𝐸�⃗ 𝐹𝐹, as given by Eq. (4), is 𝑘−3 times the usual expression for the far field derived from 
Eq. (1) and employed in [2]. Consequently, as pointed out in [2], in connection with the 
calculations shown in its Fig. 4, the FF intensity �𝐸�⃗ 𝐹𝐹�
2
scales as 𝑘−2, or equivalently as 
λ2. Correspondingly, the near field (NF) 𝐸�⃗ 𝑁𝐹 of the dipolar particle is given by the full 
integral (3) containing both propagating and evanescent components (cf. [2]), and 
hence it may be expressed as 
𝐸�⃗𝑁𝐹 = 𝑖 ∫ 𝑑𝛽2𝜋0 ∫ [(cos𝛼)−1(𝑛�⃗ × 𝑝) × 𝑛�⃗ ]𝜋2−𝑖∞0 𝑒𝑖𝑘𝑟 sin𝛼 𝑑𝛼.          (5) 
But as it was pointed out in Fig. 4 of ref [2], the intensity of the near field (5) scales as 
λ6, i.e. as 𝑘−6; namely, 𝐸�⃗𝑁𝐹  scales as 𝑘−3; (this dependence with λ
6,  makes the 
plasmon resonance to be red shifted in the near-field regime, and consequently makes 
this shift weaker or stronger depending of the spectral characteristics of the resonance 
according to Eq.(3) (or equivalently to Eq.(4) of [2]). Thus, the difference of power in k 
between the far field intensity �𝐸�⃗ 𝐹𝐹�
2
that scales as 𝑘−2 and that of the near field 
�𝐸�⃗ 𝑁𝐹�
2
that scales as 𝑘−6,   is  a factor 𝑘−4, which is exactly the same conclusion as that 
obtained in ref [1]. 
Bearing in mind all previous considerations, three additional remarks should be made. 
First, the above 𝑘−4 factor between near field and far field region intensities is 
underlined by the contribution of evanescent waves to the former wave-field. These 
modes are physical entities essential to characterize such fields. Therefore, they are at 
the root of that difference of k-scaling of the field between these two regions.  
Second, as a consequence of the latter point, these evanescent components, which 
dominate in the near field, yield in this region the 𝑘−4 factor in the intensity not only in 
3 
 
the electrostatic limit  𝜆 → ∞, namely |𝐼𝑚(𝛼𝐸)| ≫ 0, [cf. Eq. (2) above], which is the 
one where the analysis in [1] is confined, (only the limiting electrostatic approximation 
is addressed in [1] to describe the near field), but also all along the imaginary axis,  
𝜋
2
− 𝑖𝐼𝑚(𝛼𝐸) of Eq. (2), (i.e. in any region of the near field beyond that described by 
electrostatics), in which the contribution of evanescent components dominates over 
that of the propagating ones. 
Finally, since as stated above the particle dipole moment ?⃗?(𝜔) is expressed as  
?⃗?(𝜔) = 𝜀0𝛼𝐸′ (𝜔)𝐸�⃗ 0, with 𝛼𝐸′ (𝜔)  described by the Mie coefficient 𝑎1(𝜔) as 
𝛼𝐸
′ (𝜔) = 6𝜋𝑖𝑎1(𝜔) and therefore it has a frequency dependence given according to 
the damped peak described by the Mie resonance of 𝑎1(𝜔) (no other extra 
assumption is necessary [3]), we conclude that a phenomenological description of the 
dipole excitation like that of a harmonic oscillator, as given by Eq. (1) in [1], 
unnecessarily loses rigor and accuracy. 
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